Environmental cues influence EDC-mediated endocrine disruption effects in different developmental stages of Japanese medaka (Oryzias latipes).
Temperature and photoperiod are the two most important environmental cues in the regulation of the annual cycles of circulating sex steroid hormones and reproduction in fish. Thus, these variables may alter the endocrine disruption effects induced by environmental endocrine disrupting chemicals (EDCs). In the present study, we found that the temperature and photoperiod significantly influence the transcription of the estrogen-responsive genes, vitellogenin1 (Vtg1), vitellogenin2 (Vtg2) and estrogen receptor-α (ERα) after a 7-day exposure to environmentally relevant concentrations of 17β-estradiol (E2) and nonylphenol (NP) in different developmental stages of Japanese medaka. In general, gene transcription levels increased as temperature and photoperiod length increased. The Vtg1 mRNA levels in 20 °C-12L group were 10-30 times higher than those in 10 °C-10 L group when larvae, both sexes of juvenile or male adult medaka were exposed to 50 ng/L E2. In addition, juveniles of both sexes and adult males were more sensitive to temperature and photoperiod changes than larval and adult female medaka. Specifically, two-way analysis indicated that both E2 and NP-mediated induction of Vtg1 mRNA (the most effective) expression interacted with environmental cues (temperature and photoperiod) and exposure concentrations in a developmental stage- and sex-specific manner. The results obtained in the present study demonstrate that the endocrine disrupting effects of environmental chemicals can be modified by seasonality and life stage in which the exposure occurs and that Vtg1 transcription is a good biomarker to evaluate these interactions.